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ttrasM 2 (D'pr^ < ^ 1 ot(±&i^^s^ii1«3t^^«>b^ ^ 

x.tf53^iliB2 2:&5ta?iOS®®tt«m^^^^il^t-^ 

mA\z^^^o\^^mm2 2^»h.x-n^^^ 

mm^m 2 K 2 1a ^^{tiTifnj^as 1 (om^iz^h^ 

2^MA.TSa$nfc2O0«>J?KttS2 K 2 1 aO^fb 

:6^SV^tcffl|§^nTl^:MttS2 K 2 1 a tcjaH-T^^i 

{b:S" [p]:6^ais^fi^i fpi fRj ^ ^ ^ Hi ff^^D^ 

[0 0 3 71 ^/-c. 5i^SIJl 2 2 ±,Um 1 O^Siff^^ 

o^^gf^ 2 2 ^cfflv^;g> ci ht^x^^wm^Mmt^'&co 

iftii 2 ^ ^ ^ affl4B:^#/uTi/^:5 

OT\ ±IBIwi«tc^^||»2 2^J$A.T5tffR]-r^®ia^ttM 
2 K 2 1 a7bnSi!iLTg:;^:&SSE^ffM'r^iD^c};f9 

X/ W ^ y -i- Xtz: d: ^Soi'^- 1.-- h <D\^T^m±.r^ c 

[0 0 3 8] l>:MttTifiSS2ti. EI5^gP5j^»r 

i5^KttS2 1 tz:R^nTffM^nfc^^aEii2 2 ii^b^^g 
iB^cMttH 2 1 5 1 ^\;j.±.mmmmmim^ e 

2 J; o TJf^^^ Jg:3SSItt«S^«Jt J: ^ mM&M 

'tmm.cDWim^m 2 <fc 0 ^.ij^^ttg 2 1 :^ft < ffM-r^ 

ig^ffM^^$^^ttii2 1 t?3jp^^is<^^o cnicx 
^^mm2 2iz.x^^mi±m2 1 ^T^^ft^^si^-r^^ii* 

?b^. 5^gte 2 2 C>j?iSIA^iin^ ci ^ <}: ?) ci 

mmc^\^^x^i^mm2 2^mA.xn\^^^m&'\tm2 
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CO 0 3 9] ^fc. m4^^nm5ic^'rm^(omM& 

Ti&m2K^i^Th. $m'\tm 2 1 cDmmi±±mm 1 o 

m^mABs (T) t. WLm\tm2 KDmrnt (nm) 

(OmB s • t CT • nm) 35)^\ 3 (T • nm) ti±OlE 
(T • nm) t^^:^^l£^ fSft^^jS^bM (T) 

K>(ommi±4o (nm) ^'rn^fJ:v•^o ^(o^d^^m 

gsa2 2^«dc'r§«5H-tc<j:oT®:i:s5g:&M/P*^S5? 
CO 0 4 0] :^mmmm(ommmmitK^^^x^. m 

il2 1TSoT^. mm2 2^^:^-or^&h\ TcTc 
^3^^1)12 2^cS3SiKtt^^S:&^§V^^^f^t^ti:. 

m2 2:^mA.'TM\k^^wm^m2 i(om<t(Dmmc^ 
Tmm 2 cDm±micmm'&m 2 1 tr^mm-^n^ ^"^ic 20 

CO 0 4 1] ^fc. :$:mmmm(Dmmmmm^:i3\.^r 

t.$m'\^Tmm2(Dmm.m(D-'§^^rci±^m'b\ Mt:^ 

aa\ «i«ttTiffiM2±ti:?K«^n^iBfRisij»M3^^ 
4mm'mm2(ommmKmm'\tm2 itim-^n 

^{ftM-r^^^^^^T^^^o 30 
c 0 0 4 2 ] (§13 (D^mmm) :k\^. ^mmm 3 o 

c 0 0 4 3 ] mit^^itm 7 ±mmmm'\^m 4 4o 
i'>i^sit^ttM4±tcffM^n/c^^it» (mat-r^) ± 

^itmi^mf^'T^^umti.m. Fe^6ojE?%« 

tc|S^^tL^^>C>Tti:&V^:6\ F e C olR^^ (F e C 
o. F eCo V2^H) . F eN i (F eN K F 

eNiMo. FeNiCr. FeNiSi^H). Fe 
A i (FeAK FeAlSK FeAlSiC 

r. F e A 1 S i T i Ru:^^^) . FeCr3^'g'^(F 
eCr. FeCrTKFeCrCu^H).FeTa 50 
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^^(FeTa. FaTaC:^^). F e C^-g-^. 

F e N^^^. F e S i F e Pl^-^^. F e N 

blS^^. FeHf^^^. r^E^^m^f^ctt'^'e^ 

eAlO. FeMgO. FeTaN. F e Z r N^^HCO 
0^8 0M^%J;^±#^L. Zr. Nb. Ta. Cr. 

M o -5 -^(^^ <t^i fm±^^^-r ^ C o 

m\y^^^tff^T-^^o m^ll. CoZr. CoZrN 
b. CoZrTa. CoZrCr. CoZrMo^&H^ 

CO 0 4 4] ^(omit^mitmiit. ^(Dmummmm 

IBtO^^OS & ^^W:^ ^ 46 ti:il;^:&MiP:^^ie:^Mt^: ^ 

t^^PfiD/h^<*r^cl^3bW^LV^:6\ llfflKJtct^2 0 
0 (Oe) (15. 8 X 1 03 A/m) J:D/h^<*m 

mit^^itm 7 commit. mit^^im7^m 
mmmMm&Bs (t) i:. m^t^^^mKommt 

(nm) (Om^'&^B s - t (T • nm) 0. 5 
(T • nm) tX±. 7. 2 (T • nm) fe(TOl6ffl^^ 
n^il^:6WSb<. 0. 5 (T-nm)t:(±. 3. 6 

(T • nm) ^^h^Ctt'^^^W^l.l\ ^^t>%. B 
s • t^2 (T • nm) ^L. mmm^m&tU (T) 

i±2 (nm) ^-rntfj^v^o ^fc. mit^mmii^m 
aai5oii:TtcffM^n^€>oTfe^iOT\ ^oftsffl 
^ (Ra) r^±micmm^^o «£ot. i^ffi 

a) l±2 nru^K^d^^l-'Cttim^Ll^^ 

CO 0 4 5] sfc. mit^^itrnKDrnm myj^umm 

m 7 mm(Dmiti±. ±m^m'\tTmm 2 1 mm(D^m^ 
t^mmm.m^mit&^im7 (D^m^m^yjm'p. 
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So 

c: <o®^{t:S?g{t;)Ji 7 if-mMf^ c i: j; 5 ©T-fcSo 
$ fc. d ©fi3{kSSftM 7 *^"Sit e. nr i/^ s c c j; 

tliiM 2 *5 J;tf«ftSS{tM 7 C»ffiF^73 r^fl^ 
8S*j^m-r^o ^mfmxn^^-. Sil:mttM4©Mh;*« 10 

[0 0 4 7] *fc, ^{t:S^{t:M7a. mccvois 

So os>3. ±i2c vD:^J-.i-^>^■^'<:t>t"-A*- 
#■>lMJ&^s^)l5 h-r^^-a-iiias 

T^itilttBI 4 i:^^'^ V F i: 0^igl^/J^^ < c: i: 
^CT. *|gWO^^fBS^«m±fiS{t^^{k^7^«^ 

ssitK 7 A=«iiSLT. siSMttj^ 4 (Dm^m^mt^ 

tSM^ffi^o C tit;: if), *filHJ(DM«B5«Ji«#:f±. H 
feTIf C V D A-.i?>'M-^-f"^>H— A*-^^>'M* 

< . imumm 5 ojujs*^ 5 n mUThmi^Tn 
< . SiS^ttflM 4 jbw^Bi 5 mm'omm'o^m^Sif^ 

Co 0 4 83 f^J. 06ir{i:, 2M€>K®tttJB2 l ten 

iiiisi 2 :^^-t?>mmmmmc±tmit^^im 7 
m b r^m^^ b/-c*\ ±ia^ 2 ©iijSgjgiioMmie^iK 
f*© * 3 3 m:U:©l>;MttJl 2 1 i: . m^o^^^Jl 2 

2 p. & 5 ©:MttTM 2 :<^ 5 K«lS^«f* t <n 4o 

[0 0 4 9] mmEmmui(om^y5m) ±ieo«^cD 

^^l3»fK{*:^S5§-rsi;:a. Ill Uc^fSS 1 ±l::X 
/ -y ^ ^:S: H J; D ii:»l4T*lli 2 ^ ff^jsg b . ^ ©ttigj 

—r-^y^^'m. Xlf>'3-hj**£tcJ:!3ii?tM7^Jg so 
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m 4 tumm 5 1 <?DP^icK{b^s{tM 7 ^j^bk-t sxs 

^{b^^ft;^7®«M*i^{tii!ia-rsxg:&-&tjc 

Co 0 5 0] ±K«^a^«f*<0®iS73at^:43V^T. » 

^ttTit&fll 2 Witm 2 1 P. 5 

2 2€>**i^7b>P>^5^-y-y h^S^Stcffll/^T. ^ti^ 

ti©^— y'-y h^D***4^^StcX-'-?-y^f-rss:tt 

ttM2 1*F e A 1 S 1 *^?.^SgtU iaiRl$i[»M3 

ffl<0#:ESttg 2 1 o Z r N h-fy^ib^^mh-r^m'^ 
Kit. ^n^enco^—^yhiLhi.K. r^tc^^ns^^ 

^BSttT^M 2 *Jgjt-r sxe^i^ »? il bfr a i: i 
ia4feSv^a0 5ti:^-r#:SSttTi{!!M2^ffM-r5 

•y v^m\^^xmMmmt^^h{cx*}wmwT^m2^ 

[0 0 5 1] Sfc. ±le^«f2»^tt^*:c»«Jg;^^^^^:^3^/^ 
T. iiitKttlS4 fcbTC oSfc«C o-e-^k. Pt-^ 

•2>tl-a-{ca. C o Sfcti C o-a-^tO«iS:6^P)^5ll 1 <D 
^— ^'-yh^;. P t*5j;tf/Sfc(iP dA^P>^^lg2© 
^— y-y h^igSKffiv^T. ^n-^'tio^—- i/'-y 

[0 0 5 2] sfc, «:fiattT*fli2-^?K{tss{bM7o 

UWt^^iiVciiK). «;JK14T*M2-^SS{t^^<kM7 
® affi® ^{bj* ens. ©s®^oj^*©l^)-«a^iS^ 

fct±^^liM2 2) ^^{t:^S{t:^7®^MtglJ:, ctiS. 

v^T. :/a-feX;^3~Xi:brf&:^'X iT)V:3yr^E) KM 
*^iM-&b/c;y'X«fflv^TX/^>y^5'-r^ckJj:J;t). 

iSttTfl6ai2-«f?K{t:^^{tM7±»r, mm^-^m-r^m 
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[0 0 5 3] «iif]M5 0ffM7jffi^LTt±. 

FX^^^y^?. fc^VHiS i -^Z rO^— y^y h^fflV^:& 
X^^y^tcJ:^ S i 02-^2 r O2 ^^Mfll^ffM-T ^T^ffi 

^^^{SMfli5^«^^^cl^:6'^^T^^h2l^.tC. 

[0 0 5 4] cmmEm^^mm) mnt. 
^mm^mn^mmo—m^^-rmmm^&m'^^&^o ^ 20 

5 icMi^Tmm(Dmmn^^nomM,^^y f 2 7 i:. -\ 

^y Hlgi&gP2 8 f3^S*#^5[i^^2 9 h^m^^ 

-\^y K2 7:?)-^(OS*<HW®JlLTT'-:^:&a:J:b*r^ 
[0 0 5 5] ^fc. *?^g0^^D«^I2gS^^St^::feV^T 30 

mmmmw 2 5 K^^n^ummt^ c v d 

H2 7 ^^afSS«t*2 5 0^ttli^C>X-<-iy>^^^ 

«iHi^^if* 2 5 izmim-^imtm^^^nxx.^^m^^h 

[0 0 5 6] m^. ±mmmM^mmmm\^^\^^x. m 
mr^-j Y27 h i.xwmm^-j K^^ffli/^^^^Btf. mm. 40 
-\^y F2 7 hmmmmw2 scomi^mm^mm-^n 
:^z.h\t.^y>, mmr^yY 27 t^ibmmmuw2s-^ 

[0 0 5 7] 
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m (T^-JV^^IM C-3 0 1 0) 
iR^L. fimm^it2 X 1 0-7 P a ^^^^T^flM^-v- 
^^^F^^gfMbfdt. C(Df}^:;^mm±K 8 6 F e - 9 
A 1 - 5 S i (D^—^^y F^&ffiV^T 1 0 OTIUTOSffi 
SST 6 0 n mC)®:ffittiB^XA^y ^ U V^^te: J; O^M 
bfcc ^^i/^T. ±SS-#:^ttJl±tcRu3f-^^^y F^ill/^ 
T^glB^O. SnmJB^U ^Btz:8 9Co-4Z r 
~7Nb^— y^y h^ffiV^TB 0 n m^0®:»l4il^ail 

jg^Lfco as^2 0 or^Tijpiau ±iai)c 

aSftT%Bi±^i:. 5 0 N 1 - 5 0 A 1 i^-y^y F^^fflV^ 
TBnm. R u ^— ^ ^y F ^ffil/^T 2 0 n m^OSilSig 
^DiHiR]$iJfflJai^fl5^b. -^^Oft. 62Co~-20Cr- 
1 4 P t - 4 B^—^y h^mi^^XS 0 nm^DlilS^tt 

0. 5 P atrT^flibfCo CVD?£^Ccfc05n 

m(D-DLcmt^^^^umm^m^i.rco :k\^^r\ urn 

[0 0 5 8] <mMm2 — 6>m^. ^*^(j2-6^b 

[0 0 5 9] <tmm 1 >:kic. tmm 1 1 lt. 

<i:bf5M 2 . 3 >:;*^c. J;b«5M 2 . 3 LT. tm\tT 

JPOSB s • t (T ' nm) :^)^^n^'tll 2 0 (T • n 
m) . 6 0 (T • nm) 8 9 F e — 9 A 

1 - 5 s i ^-y^y h^mi^rfS.mL.rc&Lmt±mmm 
[0 0 6 0] ±$mmm i -6:&^ntmm i -soss 
f?ffi^tTo/to mmmim'^commi±. guz i k?±k 

F-^-r FT-^^-ftf RWA- 1 6 3 2. Xlf>Xi$? 
>FS 1 7 0 IMP^ffll/^TtTofuo ^fc. MBWJEm 

(D^y via±mmm^y ¥^m^\ x^-u— fpj^^ 
immmm^e 0 0 k F c I h b/co ^/c. 
ofpffiti:. o^'CKmrni^rimmmms o k f 

^^tC^^-r^m^bOfiT* (%/d e c a d e) CS 
o-S) XI 00/ (SoX3) IcS-^Xy-^TW&hrco C 

^os^m;b^sb. s 1 0 0 omkcon^mti^^ 
[0 0 6 1] ±iHoate*£s:^s 1 tc^f o n 1 tii^-r 
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[0 0 6 2] 

mil 







Bs-t(T-nm) 




!8 




m2 

Bs-t(T- 
nml 


(10') 




mmm^ 


86Fe9AI5Si 


60 


Ru 


0.8 


89Co4Zr7Nb 


60 


-5.8 


ML 


mmm2 


SOFelOTalOC 


60 


Ru 


0.8 


89Co4Zr7Nb 


60 


-5.9 


SSL 


mmms 


SOFelOTalON 


60 


Ru 


0.8 


89Co4Zr7Nb 


60 


-6.1 


*U 


m^m4 


86Fe9Ai5Si 


60 


Ru 


0.8 


86Fe9AI5Si 


60 


-5.0 


SSL 


mmm 


85Fe15C 


60 


Ru 


0.8 


89Co4Zr7Nb 


60 


-6.1 




mmme 


75Fe25G 


60 


Ru 


0.8 


89Co4Zr7Nb 


60 


-6.2 


«L 




89Co4Zr7Nb 


60 


Ru 


0.8 


89Co4Zr7Nb 


60 


-5.2 


*y 




86Fe9A15Si 


120 










-2.8 


SftL 




86Fe9AI5Si 


60 






89Co4Zr7Nb 


60 


-3.2 





Co 0 6 3] <mmm7. 8>mc. m.mti.Tmm<D^ 
7. 8©siMfEg«{*tov^T. mmw^w^^w 



[0 0 6 4] 
C«2] 







Bst(Tiim) 




B 

J?cf(nm) 




B2 

Bs-t(Tnm) 


1.5— U—K 
(10") 


^*(«/*) 


mmw 


86Fe9AI5Si 


60 


Ru 


0.8 


89Co4Zr7Nb 


60 


-5.8 


*L 




86Fe9AI5Si 


60 


SOFelOTalOC 


2 


89Co4Zr7Nb 


60 


-4.9 


«L 




SOFelOTalON 


60 


SOFelOTalON 


2 


89Co4Zr7Nb 


60 


-4.9 


*L 



[0 0 6 5] <mmm9>mt.. mmmi^$¥mm.mmm 



[0 0 6 6] 
[«3] 





*t»(at%) 


Bs't(T>nm) 




i 

»^(nm) 




m2 

Bs-tCT-nm) 


(10") 






86Fe9AI5Si 


60 


Ru 


0.8 


89Co4Zr7Nb 


60 


-5.8 


*L 


mmm9 


89Co4Zr7Nb 


60 


Ru 


0.8 


86Fe9AI5Si 


60 


-5.5 


»L 



[006 7] <mmmi o~i 2>m^. S4t^-r<t Km-r^^i^. ^mmtoum^^^rcm-tii. x^ui^ 

it. ±mmmm 1 1 mmiz Lrm.m.mmmi^^im l 4o [ o o g b ] 
±nmmmi o~i zo^mMmmmmc-ox^^r. ih [S4] 





#J{4(at%) 


Bs-t(T-nm) 




1 


#*4(at%) 


Ji2 

Bs-t(T-nm) 


U—- h 
(10^) 






86Fe9A!5Si 


60 


Ru 


0.8 


89Co4Zr7Nb 


60 


-5.8 






86Fe9A15SI 


60 


Ir 


0.3 


89Co4Zr7f^ 


60 


-6.3 


ML 




86Fe9AI5Si 


60 


Rh 


0,6 


89Co4Zr7[^ 


60 


-6.1 


ML 


mmm^2 


86Fe9AI5Si 


60 


Ru15Co 


0.8 


89Co4Zr7Nb 


60 


-5.8 





[0069] <mmm i s ~ i s >mc. m s ic^-r^ mmmmmmiiim<Dmmw^^mifr!im0s.t l. ^ 
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13-15 ommmmm^^i^r. ta^s^^tt^i? [ o o ? o i 





*t!i*(at%3 


Bs-t(T-nm) 


un(at%-) 


i 




m2 

Bs-t(T-nm> 


(10") 


«*(^/« 




86Fe9AI5Si 


60 


Ru 


0.8 


89Co4Zr7Nb 


60 


-5.8 


«L 


mmm}3 


86Fe9Ai5Si 


140 


Ru 


0.8 


89Co4Zr7Nb 


140 


-5.2 






86Fe9AIBSi 


200 


Ru 


0.8 


89Co4Zr7Nb 


200 


-4.2 




mmm\5 


86Fe9AI5Sj 


60 


Ru 


0.8 


89Co4Zr7Nb 


60 


-5.8 


ML 



[0 0 7 1] <mmm i i 7 >:^^tc. ©i^ttsojs 



[0 0 7 2] 





(at%) 


;si mm 

Bs-t 
(T-nm) 


li) 


#^ 

(at%) 


(nm) 


ife 

(at%) 


m^m2 

Bs-t 
(T-nm) 




(10^) 






86Fe9AI5Si 


60 




Ru 


0.8 


B9Co4Zr7Nb 


60 




-5.8 






86Fe9AI5Si 


60 




Ru 


0.8 


89Co4Zr7Nb 


60 




-6.5 


ML 


mmm\7 


86Fe9AI5Si 


60 




Ru 


0.8 


89Co4Zr7Nb 


60 




-6.5 


*L 



[0 0 7 3] <^SSMi 8. 1 9>:^tc, ^7tz:^-rcJ: 

1 8. 1 9 ^0MMB®^«^*^^:-3l/^T. HB^W^#tt^ffF 
2o©©:Kttac>flilP^Sv^tcM^eLa6/cii^t>. x 30 

[0 0 7 4] 
[^7] 



40 



50 



(14) 



2S 





m 


m 




JL. 

1 _ 

H 


CO 

id 


CO 

1 


Cvl 
LO 
1 


CN to 


o 

CO 


o 
a> 


o 

CO 


CO 

i 


rvj 

o 
o 

CFi 

CO 


_Q 

o 
O 

CO 


2: 

o 
O 

03 
OO 


tet 


CO 

o" 


OO 
CD 


OO 

O 


m ■ 
















1= 


o 

CO 


o 

CO 


CD 

o> 










ms 


ay 
ir> 

<C 

£ 

CO 


CO 

to 
<c 

i£ 

CO 
OO 


CO 

to 
-i: 

£ 

CO 
CO 




m 


OO 

i 
m 
m 


5 



30 



[0 0 7 5] <^0!l2 0 — 2 2>:^K. ^StC^fJ: 
^Lfco ±fBIIBg«fy2 0~2 2 (D8£^ie®«i*f0V> 

[0 0 7 6] 
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_i 
m 


m 


1 -f-s- 
H ^ 3 


c» 

I 


CD 


CO 

to 

! 


00 

I 


CO 


1 


CD 


0 


0 
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^ Is: IS 


1 


0 

CD 
00 


0 

o> 
00 


LO 

<: 

Ct> 
UL. 
<£> 
CO 


il«5 ^ 


■ 


CO 
CD 


00 


00 
CD 




1 




q: 




2 

Bs-t 


c:> 


0 


0 


0 


m 


0 

Cj^ 
CD 
00 


rvj 
0 

CD 
00 


CO 

<i: 
a> 

Q> 

U_ 
CO 

00 


0 

CD 
CO 




00 


00 


00 

CD 


CO 
CD 








eg 






C3 
CO 






0 


9 — ~ 
i 


CO 
LO 

<: 

o> 

a> 

U- 
CO 

00 


LO 

<c 
o> 

<D 
U- 
CD 
CO 


0 
0 
Oi 
CO 


0 
0 
o> 
00 




m 
m 


CM 

m 
m 


CM 

m 


CM 
CM 

UK 



Co 0 7 71 <mmm2 3 >:kiz. $m\tTmMmm^ 

Co 0 7 8] 
C«9] 
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(at%) 


Bs-t 
(T-nm) 


(at%) 


m 

(nm) 


(at%) 


2 

Bs-t 
(T-ntti) 




(icy) 




mmm^ 


86Fe9AI5Si 


60 


Ru 


0.8 


89Co4Zr7Nb 


60 


ML 


-5.8 






86Fe9AI5Si 


60 


Ru 


0.8 


89Co4Zr7Nb 


140 




-6.8 





[0 0 7 9] <iiii^j2 4>i^tc. mmm.m±^^m.it 

[0 0 8 03 
C«i 0] 





LO 

o 


CNI 

o 


«^ V 


_i 




t i- 
H - 


CO 
LO 


CNI 
CO 

\ 


>- 


O 
LO 
(X> 


<^ 
o 

CM 
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o 

CO 


o 


"if 


-O 

o 
o 

CO 


721 

r— 

o 
o 

CO 


-Mil 


CX) 


CO 




CC 




Sr § 
♦« --^ 


o 
CO 


O 
CO 




<y5 
in 

^ 
d> 

LL. 
CO 
CO 


<: 
<i> 

Ll_ 

to 

CO 




5 
m 


m 

«K 



[0 0 8 1] 



(16) 



ItHa 2002-358618 



29 



30 



CO 0 8 2] ±IH©K*fB®iK{*tc*5V^T. luie 
^mm^Ru^ Rh. Re> I r. C u*^?>StftlS 1 

ffSL<aO. 1 nmiX±5 nmJ-XTOlSHt-rS^S 
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